The aims of this study were quantitative determination of the bio-active compounds and to evaluate the in vitro antioxidant activities of methanolic extract of soy mixed wheat flour and traditional wheat flour. Soy mixed wheat flour was developed by combination of processed soy flour and wheat flour. Total phenolics, flavonoids, tannin, and proanthocyanidin contents of the crude methanolic extract were determined by ultraviolet-visible spectrophotometer. Further individual bio-active compounds were determined by high-performance liquid chromatography-diode array detector and showed (+)-catechin, vanillic acid, caffeic acid, (-)-epicatechin, p-coumaric acid, rutin hydrate, and ellagic acid in soy mixed wheat flour but only rutin in traditional wheat flour. The soy mixed product showed significantly higher concentration of bio-active compounds than traditional wheat flour. Antioxidative activities were measured through different in vitro models: phosphomolybdenum blue method, FeCl 3 reducing power, ABTS scavenging activity, 2,2′-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) scavenging activity, N,N-dimethyl-1,4-diaminobenzene free radical scavenging activity, reducing power, metal chelating power and super oxide scavenging ability. All results of in vitro antioxidant models revealed that the soy product showed significantly higher antioxidant activities than traditional wheat flour. These results suggested that soy mixed wheat flour can play the greater roles than the traditional wheat flour for different physiological activities in human body due to the presence of greater amount of bioactive compounds and can be considered as a potential antioxidant containing flour for human consumption than the traditional wheat flour.
INTRODUCTION
Wheat flour is one of the major conventional ingredients in bread making due to its gluten content, which is responsible for the elasticity of the dough by causing it to extend. Soybean (Glycine max) is a leguminous vegetable of the pea family that grows in the tropical, subtropical, and temperate 1000) for a few minutes, mechanical shaking for 4 h, and finally sonication (YJ5120-1) for 20 min with 250 mL methanol. Methanol extract was obtained by filtering the mixture through Whatman No. 1 filter paper and the supernatants of both SMWF and TWF used in the rotary evaporator Eyela for extract yield. The extraction was repeated three times with each sample. The yields of the extracts were 3.54 and 3.38% of SMWF and TWF, respectively.
Determination of Total Phenolics
The amount of total phenolic content was determined by previous study with some modifications. [9] A 0.5 mL of extract (concentration of extract is 1.0 mg/mL) and 0.5 mL of Folin-Ciocalteu reagent (0.5 N) were mixed and incubated at room temperature for 5 min. Then 2.0 mL saturated sodium carbonate was added and the final volume was made up to 10 mL. It was further incubated for 30 min at room temperature and the absorbance was measured at 765 nm. GA was used as positive control. The content of total phenolics was determined by using the linear equation of GA as a standard and results are expressed as gallic acid equivalents (GAEs).
Determination of Flavonoid
The measurement of the total flavonoid concentration was determined by the aluminium chloride method using catechin as a standard. [10] The test sample (01 mL) of and 4 mL of water were added to a volumetric flask (10 mL volume). After 5 min, 0.3 mL of 5% sodium nitrite, 0.3 mL of 10% aluminium chloride was added. Two milliliters of 1 M sodium hydroxide was added to the reaction mixture followed by 6 min incubation at room temperature. Immediately following, the final volume was made up to 10 mL with distilled water. The absorbance of the reaction mixture was measured at 510 nm against a blank spectrophotometrically ultraviolet-visible (UV-VIS; Specord 205). Total flavonoid content was calculated as catechin equivalents (mg/100 g) using the equation based on the calibration curve.
Determination of Total Tannin
Quantitative estimation of tannin was carried out using the method described by Grubesic et. al. [11] with some modification. The total content of tannins adsorbed by casein was determined using Folin-Ciocalteu reagent (FCR). About 10 mL (100 μg/mL) of extract solution (solution 1, S1) was mixed with 100 mg of casein with shaking for 2 h (adsorption of tannins) and then filtered (solution 2, S2). The total phenolics contents for both solutions S1 and S2 using Folin-Ciocalteu's method as described previously. The difference between absorbance of S1 and S2 correspond to concentration casein adsorbed tannins in sample. All determinations were carried out in triplicates. The total casein-adsorbed tannins are expressed as the number of equivalents of tannic acid (TAE) using the equation based on the calibration curve.
Determination of Proanthocyanidin
Quantitative estimation of proanthocyanidins was carried out using the modified vanillin-HCl method. [12] Vanillin reagent (0.5%, 5 mL) was added to the extract (1 mL concentration) and the absorbance of the color developed after 20 min at 30°C was read at 500 nm. A standard curve was prepared expressing the results as catechin equivalents, i.e., amount of catechin (mg/100 g) which gives a color intensity equivalent to that given by proanthocyanidins after correcting for blank. Proanthocyanidins content was calculated as catechin equivalent (mg/100 g) using the equation based on the calibration curve.
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HPLC System for Bioactive Compounds Determination
Chromatographic analyses were carried out on a Thermo Scientific Dionex UltiMate 3000 Rapid Separation LC (RSLC) systems (Thermo Fisher Scientific Inc., MA, USA), coupled to a quaternary rapid separation pump (LPG-3400RS), Ultimate 3000RS auto samplier (WPS-3000), and rapid separation diode array detector (DAD-3000RS). Phenolic compounds were separated on an Acclaim® C18 (4.6 × 250 mm; 5 µm) column (Dionix, USA) which was controlled at 30°C using a temperature controlled column compartment (TCC-3000). Data acquisition, peak integration, and calibrations were performed with Dionix Chromeleon software (Version 6.80 RS 10).
Chromatographic Conditions
The phenolic composition of the methanolic extract of SMWF and TWF were determined by HPLC, as described by Chuanphongpanich and Phanichphant, and Khairul et al. with some modifications. [13, 14] The mobile phase consisted of acetonitrile (solvent A), acetic acid solution pH 3.0 (solvent B), and methanol (solvent C). The system was run with the following gradient elution program: 0 min, 5%A/95% B; 10 min, 10%A/80%B/10%C; 20 min, 20%A/60%B/20%C and 30min, 100%A. There was a 5 min post-run at initial conditions for equilibration of the column. The flow rate was kept constant throughout the analysis at 1 mL/min and the injection volume was 20 µL. For UV detection, the wavelength program was optimized to monitor phenolic compounds at their respective maximum absorbance wavelengths as follows: λ 280 nm held for 18.0 min, changed to λ 320 nm and held for 6 min, and finally changed to λ 380 nm and held for the rest of the analysis and the DAD was set at an acquisition range from 200 to 700 nm.
Preparation of Standard and Sample
A stock standard solution (100 µg/mL) of each phenolic compound was prepared in methanol by weighing out approximately 0.0050 g of the analyte into 50 mL volumetric flask. The mixed standard solution was prepared by dilution the mixed stock standard solutions in methanol to give a concentration of 20 µg/mL for each polyphenols except CA (8 µg/mL) and QU (6 µg/mL). All standard solutions were stored in the dark at 5°C and were stable for at least 3 months. The calibration curves of the standards were made by serial dilution of the stock standards (five set of standard dilutions) with methanol to yield 1.25-20 µg/mL for GA, CH, VA, EC, PCA, RH, EA; 0.5-8.0 µg/mL for CA, and 0.375-6.0 µg/mL for QU. The calibration curves were constructed from chromatograms as peak area versus concentration of standard. A solution of methanolic extract of SMWF and TWF at a concentration of 5 mg/mL were prepared in ethanol by vortex mixing (Branson, USA) for 30 min. The samples were stored in the dark at a low temperature (5°C ). Spiking the sample solution with phenolic standards was done for additional identification of individual polyphenols. Prior to HPLC analysis, all solutions (mixed standards, sample, and spiked solutions were filtered through 0.20 µm nylon syringe filter (Sartorius, Germany) and then degassed in an ultrasonic bath (Hwashin, Korea) for 15 min.
Total Antioxidant Capacity Determination by Phosphomolybdenum Method
The determination of total antioxidant activity have done using the phosphomolybdenum blue method with slight modifications. [15] The basic principle of the assay is based on the reduction of Mo (VI) to Mo (V) by the extract and subsequent formation of a green phosphate Mo (V) complex at acidic pH. A 0.3 mL extract was combined with a mixture of 3 mL of reagent solution (0.6 M sulfuric acid, 28 mM sodium phosphate, and 4 mM ammonium molybdate). The tubes containing the reaction solution were then capped and incubated at 95°C for 90 min. After the samples had 2116 UDDIN, MITRA, AND HAQUE cooled to room temperature, the absorbance of the solution was then measured at 695 nm against blank. Methanol (0.3 mL) in the place of extract is used as the blank. The antioxidant activity is expressed as the mg of equivalent of ascorbic acid.
Total Antioxidant Determination by FRAP Method
FRAP assay was carried out according to the previous study with some modification. [16] FRAP reagent was prepared from acetate buffer (1.6 g sodium acetate and 8 mL acetic acid makeup to 500 mL; (pH 3.6), 10 mM TPTZ solution in 40 mM HCL and 20 mM iron (III) chloride solution in proportion of 10:1:1(v/v), respectively. The FRAP reagent was prepared fresh daily and was warmed to 37°C in oven prior to use. A total of 200 μL of samples extract were added to 4 mL of the FRAP reagent and mixed well. The absorbance was measured at 593 nm using UV-VIS spectrophotometer (UV-VIS specord 205). Samples were measured in three replicates. Standard curve of ascorbic acid (125, 250, 500, 750, and 1000 μmol) and GA were prepared using a similar procedure.
DPPH Free Radical Scavenging Activity
Radical-scavenging activity was determined by use of stable DPPH free radical according to the procedure reported by Katalini´c et al. with some modifications. [17] Briefly, the reaction mixture (3.0 mL), consisting of 2.0 mL of DPPH in methanol (0.004%) and 1.0 mL of various concentrations of the extract, is incubated for 10 min in dark, then the absorbance is measured at 517 nm against methanol as a blank and control is prepared by DPPH and methanol in place of sample extract. In this assay, the positive control is ascorbic acid. The percentage of inhibition can be calculated using the formula:
where A 0 is the absorbance of control and A 1 is the absorbance of test.
ABTS free radical scavenging activity
ABTS free radical scavenging activity was carried out according to the method reported by Jiri Sochor et al. with some modification. [16] Seven mmol·L-1 ABTS• and 4.95 mmol·L-1 potassium peroxodisulphate are mixed and dissolved in distilled water. The solution is then diluted with distilled water in a 1:9 v/v ratio (10 mL is quantitatively transferred into 100 mL calibrated flask and diluted). The solution is incubated for 12 h in the dark, the reagent is usable for 7 days if stored in the dark at 4°C. Briefly, the reaction mixture (3.5.0 mL) consisting of 3.0 mL of ABTS and 0.50 mL of various concentrations of methanol extract. It is incubated for10 min in the dark, then the absorbance is measured at 734 nm against distilled water as a blank and control is prepared by ABTS reagents and distilled water in place of sample extract. In this assay, the positive control is GA. The percentage of inhibition can be calculated using the formula:
DMPD Free Radical Scavenging Activity
DMPD assay was carried out according to the method reported by Jiri Sochor et al. with some modification. [16] The compound DMPD is converted in solution to a relatively stable and colored COMPARATIVE COMPOUNDS AND ANTIOXIDANTS IN NEW AND TRADITIONAL FLOUR radical form by the action of ferric salt. After addition of a sample containing free radicals, these are scavenged and as a result of this scavenging, the colored solution is decolorized. [18, 19] Sodium acetate buffer (1) in distilled water (0.2 mol·L-1, pH 5.25 adjusted with concentrated acetic acid) and 0.74 mmol·L-1 ferric chloride (2) in distilled water were prepared. 36.7 mmol·L-1 DMPD (3) is dissolved in distilled water and solution was prepared. DMPD solution must be prepared at the time of use due to its low stability. These three solutions (solutions No. 1, 2, and 3) are mixed in a 20:1:1 (v/v/v) ratio. The reaction mixture (4.0 mL) consist of 3.0 mL of DMPD and 1.0 mL of various concentrations of methanol extract of both SMWF and TWF. It is incubated for 6 min, then the absorbance is measured at 505 nm against distilled water as a blank and control is prepared by DMPD reagents and sodium acetate buffer in place of sample extract. In this assay, the positive control is GA and ascorbic acid. The percentage of inhibition can be calculated using the following formula:
Reducing Power Assay
The reducing power was carried out according to previous study with some minor modification. [20] Various concentrations of the plant extracts in respective solvent were mixed with phosphate buffer (2.5 mL) and potassium ferricyanide (2.5 mL). This mixture was kept at 50°C in water bath for 20 min. After cooling, 2.5 mL of 10% trichloroacetic acid was added and centrifuged at 3000 rpm for 10 min whenever necessary. The upper layer of solution (2.5 mL) was mixed with distilled water (2.5 mL) and a freshly prepared ferric chloride solution (0.5 mL). The absorbance was measured at 700 nm. Control was prepared in similar manner excluding samples. Ascorbic acid at various concentrations was used as standard. Increased absorbance of the reaction mixture indicates increase in reducing power. EC 50 is a concentration of the extract or standard to require absorbance is 0.50.
Super Oxide Scavenging Activity by Alkaline Dimethyl Sulfoxide (DMSO)
Super oxide scavenging assay by alkaline DMSO was carried out according to the method of Kunchandy and Rao with some modification. [21] The superoxide radical was generated by the addition of sodium hydroxide to air saturated DMSO. The reduction of nitro blue tetrazolium (NBT) by superoxide was determined in the presence and absence of the extracts. To the reaction mixture containing 1 mL of alkaline DMSO, 2.0 mL of the samples and standard was added in DMSO at various concentrations followed by 0.1 mL of NBT (1 mg/mL) to give a final volume of 3.1 mL. Control is prepared by alkaline DMSO and DMSO in place of sample extract. In this assay, the positive control is GA. The absorbance was measured at 560 nm and the percentage of inhibition can be calculated using the following formula:
Metal Chelating Activity
The chelation of ferrous ions is estimated using the method reported by our previous research article. [15] Four milliliters of the different concentration of extract is added to a solution of 0.2 mL ferrous chloride (2 mM). The reaction is initiated by the addition of 0.2 mL of ferrozine (5 mM) and incubated at room temperature for 10 min and then the absorbance is measured at 562 nm.
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UDDIN, MITRA, AND HAQUE EDTA was used as a positive control. The percentage of metal chelating activity can be calculated using the following formula:
Metal chelating activity ð%Þ ¼ fðA 0 À A 1 Þ=A0g Â 100 where A 0 is the absorbance of control and A 1 is the absorbance of test.
Statistical Analysis
All the experiments were carried out in triplicate, and the results were expressed as mean ± standard deviation (SD). The data were statistically analyzed by using the Student's t-test. For all comparisons, P < 0.05 was considered statistically significant.
RESULTS
Total Phenolics, Flavonoid, Tannin, and Proanthocyanidins in SMWF and TWF
Results of the investigation of the total phenolics, flavonoid, tannin, and proanthocyanidins are tabulated in Table 1 . The contents of total phenolics in SMWF and TWF are 59.74 ± 0.46 mg and 18.84 ± 0.27 mg GAE/100 g fresh products, respectively. SMWF contained significantly (p < 0.001) higher total phenolics than TWF. Total flavonoids are also determined and found that, SMWF contains 26.48 ± 0.48 mg catechin equivalent flavonoids in 100 g product. On the other hand TWF contains 14.97 ± 0.81 mg catechin equivalent flavonoids per 100 g product. The content of flavonoids are significantly (p < 0.01) higher in SMWF than the TWF. Tannin is another antioxidant compound found in both products. The SMWF contains 7.03 ± 0.46 mg tannic acid equivalent tannin/100 g product but TWF contains 3.04 ± 0.10 mg tannic acid equivalent tannin/100 g product. Tannin is also significantly (p < 0.01) higher in developed product than TWF. Proanthrocyanidins are present in SMWF but not in TWF. The content of proanthrocyanidins in SMWF is 12.41 ± 1.36 mg catechin equivalent per 100 g product. 
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Bioactive Compounds Determinations by HPLC
By applying the HPLC method, a successful identification and quantification of (+)-catechin, VA, CA, EC, PCA, rutin, and EA were performed. The content of each phenolic compound was calculated from the corresponding calibration curve and results were presented in Table 2 . The experimental results indicated that an especially high concentration of EA (727.18 ± 2.66 mg) and EC (166.42 ± 2.47 mg) andmoderate concentration of (+)-catechin (9.20 ± 0.06 mg), VA (11.31 ± 0.13 mg), CA (9.72 ± 0.10 mg), PCA (3.35 ± 0.16 mg), and rutin (39.44 ± 1.38 mg) in 100 g of dry extract of SMWF. The other polyphenolic compounds were not detected in the methanol extract of SMWF. Only rutin was found in TWF extract and showed that the concentration is 22.28 mg/100 g dry TWF extract. Table 3 presents the antioxidant capacities of extracts obtained from SMWF and TWF, evaluated in two antioxidant activity assays: Phosphomolybdenum blue method and FRAP. In the FRAP assay, both GA and ascorbic acid were used as a standard and total antioxidant capacities determined as GAE and ascorbic acid equivalent in 100 g fresh products. In both methods, the total antioxidant 
Determination of Total Antioxidant Capacity by Phosphomolybdenum Blue Method and FRAP
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UDDIN, MITRA, AND HAQUE capacity of the SMWF extract is significantly (p < 0.001) higher than the TWF extract ( Table 2) . The FRAP assay is quick and simple to perform and reaction is reproducible and linearly related to the molar concentration of the antioxidants present. Phytochemicals components present in the extract contributed the main antioxidant activities. Higher phenolics contents mostly serve the plant material to act as antioxidative agent.
Determination of Free Radical Scavenging Capacity
DPPH scavenging activity
DPPH scavenging assay is one of the most prominent antioxidant method for determination of the radical scavenging activity. When DPPH converts to 2, 2-diphenyl-1-picryl hydrazine its purple color converted to yellow color due to contact with a hydrogen donor. The IC 50 for DPPH inhibition was 26.75 ± 1.73 mg fresh product/mL and 52.07 ± 2.77 mg fresh product/mL (n = 3) for SMWF and TWF, respectively. Activity of SMWF is significantly (p < 0.01) higher than TWF. Ascorbic acid was used as a standard and IC 50 of ascorbic acid was 12.55 ± 0.32 µg/mL (Fig. 1a) .
ABTS scavenging activity
The activity of extracts was found to be increased in a dose-dependent manner at different concentrations. The IC 50 value of SMWF is 25.13 ± 1.06 mg fresh product/mL and TWF IC 50 is 34.03 ± 0.49 mg fresh product/mL (n = 3). The activity of SMWF is significantly (p < 0.01) higher than the TWF. GA was used as a standard and the standard exhibited IC 50 was 4.91 ± 0.07 µg/mL (Fig. 1a ).
DMPD scavenging activity
DMPD assay is particularly suitable for hydrophilic antioxidants, but is less sensitive to hydrophobic bioactive compounds. SMWF and TWF extracts were analyzed for the ability to scavenge the DMPD radicals. The DMPD•+ radical quenching was found to increase with an increase in concentration of the extract. The IC 50 value of the SMWF extract was found to be 15.86 ± 0.44 mg fresh product/mL which was significant (p < 0.01) compared to that of TWF extract is 27.12 ± 1.88 mg fresh product/mL (n = 3; Fig. 1a ). GA was used as a standard and IC 50 is 32.65 ± 0.58 µg/mL.
Metal chelating activity
The iron chelating effect (IC 50 ) of extracts and chelating agent were calculated from regression analysis. The IC 50 value of SMWF extract and TWF extract were found to be 47.34 ± 1.02 mg fresh product/mL and 94.08 ± 1.75 mg fresh product/mL (n = 3), respectively. The activity of SMWF is significantly (p < 0.001) higher than the TWFIC 50 value of reference chelating agent ethylenediaminetetraacetic acid (EDTA) were found to be 38.55 ± 1.28 µg/mL (Fig. 1b ).
Reductive capacity
In this assay, Fe 3+ was transformed to Fe 2+ in the presence of both extracts and the reference compound is ascorbic acid. The reducing power was found to be increased with increasing the concentration of both extracts and the reference compound (at 700 nm). A highly significant (p < 0.001) EC 50 value of SMWF (37.83 ± 0.76 mg fresh product/mL) was found than the EC 50 value of TWF (139.25 ± 1.32 mg fresh product/mL; Fig. 1c ).
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Superoxide scavenging activity
Superoxide radical scavenging activity of extracts was assessed by alkaline DMSO method and both extracts strongly inhibited the superoxide radical generation but IC 50 value of SMWF is significantly (p < 0.001) higher than the IC 50 value of TWF. Superoxide scavenging assay was measured in context of inhibition concentration. Regression analysis for both extracts and GA are plotted and IC 50 values were calculated from regression equations. The IC 50 value of SMWF is 11.36 ± 0.83 mg fresh product/mL, but TWF IC 50 value is 32.75 ± 0.43 mg fresh product/mL (n = 3) that is almost three times higher when compared with SMWF ( Fig. 1d ). GA was used as a standard compound and IC 50 value was found 75.26 ± 1.02 µg/mL. 
DISCUSSION
Total phenolics, flavonoid, tannin, and proanthocyanidins are predominantly higher in SMWF than in the TWF (Table 1) . A range of spectrophotometric and chromatographic assays was applied to create a data base that could be used to evaluate the potential of flour as an inexpensive and accessible natural resource for the production of polyphenol-rich flour with strong bio-active compound and antioxidant activity (Tables 1 and 2) . The bio-active compound composition and potential antioxidant activities are also significantly higher in SMWF than in the TWF ( Table 1 ). The significant amount of bio-active compounds in SMWF indicated that the extract could be a prime source of antioxidant. Proanthocyanidins are considered to play exciting antiatherosclerotic effects which are also promoted by antioxidative agent. [15] This soy product have higher amount of bio-active compounds which are responsible for health benefits such as scavengers of reactive or toxic chemicals; compounds that enhance the absorption and or stability of essential nutrients; neuroprotective, hypotensive, prevent aging, diabetes, osteoporosis, cancer, and heart diseases, induce apoptosis, diuretic, central nervous system (CNS) stimulant, analgesic, protects from ultraviolet B (UVB)-induced carcinogenesis, immuno-modulator, and carminative. [23] [24] [25] Phosphomolybdenum assay is a quantitative method to evaluate water-soluble and fat-soluble antioxidant capacity (total antioxidant capacity), and from the results it is evident that the extracts of SMWF has a greater electrondonating capacity than the TWF and thus, it may act as a great radical chain terminators, transforming reactive free radical species into more stable nonreactive products. [26] FRAP is a simple and direct test of antioxidant capacity. The reducing power of a compound may serve as a significant indicator of its potential antioxidant activity.- [27] In this study, the FRAP of extracts were compared with a reference agent ascorbic acid and GA demonstrating that the extract of SMWF (Table 3 ) has very good status of FRAP than the TWF.
DPPH is a stable free radical and accepts an electron or hydrogen radical to become a stable diamagnetic molecule and it will be discolored from purple to yellow. [28, 29] The ABTS radical method is based on the neutralization of a radical-cation arising from the one-electron oxidation of the synthetic chromophore 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid; ABTS•): ABTS• e-ABTS•+. This reaction is monitored spectrophotometrically by the change of the absorption spectrum. DMPD can form a stable and colored radical cation (DMPD•+) at acidic pH and in the presence of a suitable oxidant solution. Therefore, this assay reflects the ability of radical hydrogen-donors to scavenge the single electron from DMPD•+. [30] We got IC 50 values in these three free radical scavenging assays and found that antioxidant activities are higher for SMWF than the TWF (Fig. 1) .
The reducing power of iron is greatly higher in SMWF than the TWF and metal chelating activities are significantly also higher in SMWF than in TWF ( Table 3 ). The reducing power and metal chelating activities of extract was relatively more prominent due to the presence of some reducing agents. Iron causes lipid peroxidation and decomposes the lipid hydroxide into peroxyl and alkoxyl radicals that can lead the chain reactions. [31] Reductants present in extract are responsible for reducing capacity, which are involved in the prevention of chain initiation, binding of metal ions, decomposition of peroxides, and radical scavenging. [32, 33] Therefore, this soy-based product is more beneficial to health than the TWF.
The superoxide is physiologically produced by either an enzymatic system for a biological purpose or by a leak of electrons from the respiratory chain. [34] Superoxide generates more dangerous species, including singlet oxygen and hydroxyl radicals, which cause the lipids peroxidation. [35] Superoxide anions are reacting with DNA bases, amino acids, proteins, and polyunsaturated fatty acids of tissue, thereby inducing tissue damage by its toxic effects. SMWF contains large amount of bioactive compounds those have antioxidant properties via scavenging of COMPARATIVE COMPOUNDS AND ANTIOXIDANTS IN NEW AND TRADITIONAL FLOUR superoxide anion radical. [30] Antioxidant or bioactive compounds of SMWF supplementation or treatment has been adopted for either prevention of or protection against several disorders and pathophysiological conditions. [36] The bioactive compounds of SMWF may have immunomodulatory and anti-inflammatory effects. [37, 38] CONCLUSIONS This edible SMWF contains bioactive compounds, antioxidants, and it has also potential antioxidant activities. The bioactive compounds of SMWF were tannin; (+)-catechin, VA, CA, EC, PCA, RH, and EA, whereas only rutin was found in TWF. The present study showed that antioxidant activities of SMWF are higher than that of the TWF. Furthermore, in vivo studies should be carried out to prove that the significantly higher antioxidant activities and bioactive compound contents of the SMWF could be a beneficiary prominent daily food item for many physiological activities of the mass population for maintaining their healthy life.
